Corn peptide (CP) was prepared from corn gluten meal by proteolysis with alkaline protease from alkalophilic Bacillus A-7. Free amino acids were not found in the CP product. Gel filtration on a Shodex OH-packed column revealed that the molecular weight distribution of the CP was less than about 2,000, characteristic of dipeptides to decapeptides, i.e. oligopeptides. The amino acid pattern of CP was similar to that of corn gluten meal, which was rich in alanine and branched-chain amino acids, but poor in basic amino acids. The effect of the CP administration on alcohol metabolism was examined with SHR-SP, which were given ethanol orally through a gastric tube at the rate of 1.0g/kg. Prior administration of CP at 1.0g/kg resulted in fast disappearance of ethanol and its oxidative product acetaldehyde from the blood relative to the control without administration. Hence, it is suggested that CP, rather than its constituent amino acids such as alanine and proline, effectively takes part in enhancing the metabolism of ethanol as well as acetaldehyde.
health impairment. Ethanol is mainly metabolized by alcohol dehydrogenase (ADH) into acetaldehyde, which is then oxidized to acetate by acetaldehyde dehydrogenase (ALDH). Alcohol and its metabolite acetaldehyde are found in various tissues within the body after drinking, even though their level is extremely low in the brain.
It has been suggested that the preference for alcohol depends upon genetic factors (4-6). Kimura et al. (7) reported that SHR-SP and SHR each showed a higher alcohol preference than WKY (Wistar-Kyoto), Sprague-Dawley, or Wistar-slc rats. When SHR-SP were orally given ethanol, its disappearance from the blood was accelerated by high protein feeding rather than by low protein feeding (7) . Inaddition, Lynch et al. (8) have referred to an interaction between alcohol metabolism and protein (amino acids) intake in biological systems. These observations suggest that the ingestion of amino acids may have nutritional and physiological effectiveness. Incidentally, Yang et al. (9) reported that the ethanol intake in SHR-SP is increased by adding proline, lysine, or threonine to the alcohol solution, and that these amino acids surely regulate ethanol metabolism, although the influence of proline and lysine on ethanol metabolism differ. It has also been reported that ethanol metabolism is accelerated in the presence of amino acids such as glycine, serine, and methionine (10) (11) (12) (13) , and that constant or high alcohol intake-caused impairment of health is ameliorated or relieved by doses of both alanine and glutamine (14) .
The relationship between alcohol and oligopeptide intake has not been studied yet. In the present study, we prepared CP from corn gluten meal and investigated the effect of its administration on ethanol metabolism in SHR-SP, taking into consideration the difference between CP and individual amino acids in their intestinal absorption. SHR-SP were chosen as the experimental animals in this study because they showed a high ethanol preference and had no genetical change in ADH and ALDH activities. 
RESULTS
Composition and amino acid pattern of CP The Bacillus A-7 alkaline protease we used was more effective in solubilization of corn gluten meal, than other commercially available alkaline and neutral proteases, its digestive product being neither bitter to the taste nor inclusive of free amino acids ( Fig. 1 and amino acid analysis of CP without HCl hydrolysis). The insoluble materials after proteolysis were discarded by filtration, and CP deionized by ion-exchange resin and decolored by adsorption resin was spray-dried in a mass. The composition of the resulting CP was as follows (in wt%): moisture, 3.5; Fig. 1 . Chromatography of CP on a Shodex OH-packed column (KB-802.5). Con ditions for chromatography are given in "Materials and Methods." Retention times for Lysozyme, Bradykinin (Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg), En kephalin (Tyr-Gly-Gly-Phe-Leu), Gly-Gly-Gly, Gly-Gly, Phenylalanine (Phe), and Tyrosine (Tyr) are indicated by arrows. concentration increased by 90.4% relative to the value before the ethanol intake, the level being sustained from 30min to 1h. The plasma alanine concentration in the CP group was elevated twice during the period.
Additionally, the plasma alanine concentration was high not only in the CP group, but also in the Pro group, without Ala administration.
Also a significant increase was observed in the plasma proline concentration in the CP and Ala groups. Table 3 . suggested that alanine and glutamine are converted to pyruvic acid responsible for the NAD-generating system and thereby promote alcohol metabolism via the TCA cycle. It has been reported that the oxidation of ethanol proceeds in the presence of proline and lysine (11, (19) (20) (21) and that L-lysine lowers the blood ethanol concentration as a result of poor alcohol absorption or its raised urinary excretion in case of drinking (19, 20) . Yang et al. (9) have described that the alcohol intake in rats increases when amino acids such as proline, lysine, and threonine are given together while drinking. Protein and amino acids are known to affect ethanol metabolism to some extent, but the effect of oligopeptides has not been investigated until now. It is generally accepted that intestinal absorption of dipeptides or tripeptides during the transport process is different from that of free amino acids, and that oligopeptides are more effective in the provision of nutrition than amino acids or protein on particular occasions. In this study, we investigated the effect on ethanol metabolism of the prior administration of CP in SHR-SP, which readily consume alcohol. Ethanol is mainly metabolized by ADH into acetaldehyde, which is then oxidized into acetic acid by ALDH. It is highly possible that both ADH and ALDH activities effectively regulate the ethanol and acetaldehyde concentrations in the blood after drinking. The blood ethanol and acetaldehyde concentrations also are so much affected by the protein nutritional status as well as visceral function. Acetaldehyde accumulation in the blood leads to several adverse responses such as flushing of the face, headache, loss of appetite, vomiting, increased heart rate, and changes in blood pressure.
Compared with the control group, the CP group showed a low blood ethanol concentration, but a high blood acetaldehyde concentration at 30min after ethanol loading (Figs. 2 and 3) . Interestingly, the oxidation of ethanol was more ac celerated by the prior administration of CP rather than of Ala or Pro although CP contained about 13% alanine, 11% proline and 1% lysine. As shown in Fig. 2 , Lys lowered the blood ethanol concentration more than CP. It seems likely that Lys acts on alcohol metabolism by a different mechanism than that observed for CP.
The plasma concentrations of amino acids change with temporarily or chron ically excessive intake of ethanol; for example, alanine, arginine, valine, leucine, isoleucine, phenylalanine and threonine tend to decrease (22) . In our investigation, the plasma concentrations of branched-chain amino acids did not change after a dose of 1.0g ethanol/kg. This observation is in agreement with Nihira's report (23) . The plasma levels of alanine, proline and branched-chain amino acids 30min and 1h after drinking were maintained at significantly high levels by the prior administration of CP relative to those in the control group. In the case of individual amino acid administration, only the corresponding amino acid remained more or less elevated in the plasma after drinking. Accordingly, it may safely be said that a dose of CP before drinking is effective for facilitating alcohol metabolism and protecting against hang-ovens.
